repress S. typhimurium fol overproducer muta- tions.
The isolation and characterization of E. coli fol mutants used here have been described (2).
S. typhimurium strain TR1667A (Thr-, His-, and of course Lacd) was obtained from D. Riddle. fol-1 and fol-2 are spontaneous overproducer mutants of TR1667A, obtained as described for E. coli (2).
E. coli F101 episomes were introduced into S. typhimurium by growing E. coli AB2463 (FThr-Leu-His-Arg-Pro-Ara-Strr) (FlOl Leu+ Thr+ Ara') together with S. typhimurium TR1667A (Thr-His-Lacd) in broth overnight at 30°C and then selecting Arg+ Pro+ Thr+ cells on minimal glucose-hitidine plates. These cells appeared at a low frequency but were proven to be TR1667A (F101) as follows: (i) they were sensitive to Salmonella phage P22 and resistant to coliphage T4 or 480; (ii) they were Lac; (iii) they spontaneously segregated Thr-colonies (0.1% per generation) and could be cured with acridine to yield Thr-cells; and (iv) they were able to transfer F101 back to E. coli. This last check was performed by growing the TR1667A (F101) merodiploid with AB2463 (F-Thr-LeuHis-Arg-Pro-Ara-Strr) overnight in broth and then plating the mixture on minimal glucose -arginine -histidine -proline -streptomycin. TR1667A is streptomycin sensitive, and F101 carries leu+ thr+ ara+, so only AB2463 (F101) should grow. The great majority of colonies appearing were insensitive to P22 phage but were Ara+, as expected for AB2463 (F101).
We constructed merodiploids of TR1667A foV(F101 fol+), TR1667A fol+(F101 fol), and TR1667A fol(F1l1 for+) genotypes and assayed cell-free extracts for dihydrofolate reductase activity as described (2). Table 1 shows the results of experiments in which we asked whether S. typhimurium (fol+) discriminates between E. coli fol+ and fol overproducer alleles on F101. The dihydrofolate reductase specific activities of the same fol alleles on F101 in E. coli AB2463 fol+ are included for comparison. The presence ofE. coli fol+ on F101 increased the enzyme specific activity two-to threefold in both E. coli and S. typhimurium. The overproducer alleles fol-38.73 and fol-60 on F101 raised the specific activity about 30-and 60-to 80-fold, respectively, in both E. coli and S. typhimurium. Clearly, E. coli fol regulatory mutants are expressed similarly in S. typhimurium and E. coli. Table 2 shows that the E. coli fot regulatory function can repress S. typhinurium fol overproducer mutants and E. coli fol-60 to about the same extent. In E. coli RS71 fol-60(F101), fol+ on the episome repressed fol-60 about 34%. The two S. typhimurium fol overproducers that we examined were repressed 31 and 42% by F101 fol.
Finally we examined whether E. coli and S. typhimurium fol regulatory mutations act cis or trans in S. typhimurium celLs. For these experiments we used merodiploids in which the dihy-NOTES drofolate reductase molecules encoded by chromosomal and episomal alleles have different sensitivities to trimethoprim inhibition (2).The E. coli fol-38 mutation affects the structure of dihydrofolate reductase rather than its expression; cells carrying fol-38 make wild-type levels of the enzyme with an increased Iso (i.e., apparent KI) of 80 nM trimethoprim (2). The S. typhimurium fol-1 regulatory mutation results in greatly increased levels of dihydrofolate reductase with an essentially wild-type Iso of 20 nM trimethoprim (Tables 1 and 2 and Fig. 1 ). Figure 1 shows that there was little difference in the Leo of the enzyme from TR1667A fol-1 and from TR1667A fol-l (F1l1 fol-38 Although the nature of the fol mutations is still obscure, it is clear that fol regulatory fimctions are compatible in E. coli and S. typhimurium. These bacteria must utilize very similar regulatory mechanisms to control the reduction of dihydrofolate.
